Epidermal growth factor activates steroid biosynthesis in cultured Leydig tumor cells without affecting the levels of cAMP and potentiates the activation of steroid biosynthesis by choriogonadotropin and cAMP.
The studies presented herein were designed to investigate the effects of mouse epidermal growth factor (mEGF) on steroid biosynthesis in a clonal strain of cultured murine Leydig tumor cells (designated MA-10). We show that in short-term incubations (up to 8 h), mEGF activates steroid biosynthesis without affecting cAMP levels. The maximal activation of steroid biosynthesis by mEGF (about 10-fold) is, however, much lower than the maximal activation detected with human choriogonadotropin (hCG) or cAMP analogues (about 1000-fold). We also show that mEGF has two (opposing) effects on the activation of steroidogenesis by hCG. Initially, it transiently attenuates the increase in intracellular cAMP and steroid biosynthesis provoked by submaximal concentrations of hCG. At later times, however, it potentiates the stimulatory effects of submaximal concentrations of hCG on steroid biosynthesis in a synergistic fashion. Last, we show that mEGF and submaximal concentrations of cAMP analogues also activate steroidogenesis in a synergistic fashion and that the degree of synergism attained with cAMP analogues plus mEGF is much higher than that attained with hCG plus mEGF. Taken together, our results show that mEGF (i) activates steroidogenesis without affecting cAMP levels and (ii) modulates the activation of steroidogenesis by the cAMP second messenger system.